Genotoxic potency in mouse spermatogonial stem cells of triethylenemelamine, mitomycin C, ethylnitrosourea, procarbazine, and propyl methanesulfonate as measured by F1 congenital defects.
Male ICR mice were intraperitoneally injected with TEM, MMC, ENU, PCZ, or PMS and mated to untreated females of the same strain on days 64-80 after the treatment. Copulations during this period involve sperm that were spermatogonial stem cells at the time of the treatment. The fetuses were examined on day 18 of pregnancy for external and skeletal abnormalities. The 5 mutagens tested all caused significant increases in the incidence of abnormal fetuses over the control level. The genotoxically effective dose, in mmole/kg, for producing fetal abnormalities with a frequency of 2% was estimated to be 0.007 for TEM and MMC, 0.6 for ENU, 1.8 for PCZ, and 3.0 for PMS. These values correlate well with the mutagenic potency estimated from the data reported for inducing specific-locus mutations in spermatogonial stem cells. Irrespective of the kind of mutagen used, external abnormalities represented by cleft palate and dwarfism occurred more frequently than skeletal abnormalities represented by rib malformations. It is concluded from these data that F1 fetal abnormalities can serve as sensitive indicators for quantitatively assessing the genotoxicity of a chemical agent in spermatogonial stem cells.